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SECTION A: 20 Marks 


This question is COMPULSORY. Answer ALL parts of Question 1. 


QUESTION 1 


a) 
b) 
C) 
d) 


e) 


Describe the reasons for carrying out biochemical tests. 

Describe the types of samples that may be used in clinical testing. 

Define the term reference range and explain how it is used. 

Identify the potential sources of variation in biochemical tests, both within individuals 
and between patients. 


Describe quality control measures that must be adhered to in clinical testing. 


SECTION B: 60 marks 


Answer ANY THREE (3) of the following FOUR (4) questions (Questions 2-5). All 


questions are of equal value. 


QUESTION 2 


a) 
b) 
C) 


d) 


Briefly explain the role of the innate and adaptive immune systems. 

Briefly explain the role and components of the humoral and cellular immune systems. 
Compare and contrast the structure and function of the Major Histocompatibility 
Complex proteins and immunoglobulin G. 

Draw a diagram to illustrate the use of an ELISA. Give one specific example of the 


use of an ELISA in clinical biochemistry. 


QUESTION 3 


a) 


b) 
oS) 


d) 


Describe the process of blood clotting, including the types of proteins involved, a 
description of the different pathways, and the roles of Factor X, thrombin and fibrin. 
Explain how blood clots are broken down in the body. 

Describe the cause of Haemophilia A, and explain how this causes the symptoms 
observed in patients with this disorder. 

Describe how an understanding of the blood clotting pathway can be applied in 


clinical medicine. 
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QUESTION 4 
a) Describe the principles behind the polymerase chain reaction (PCR), including the 
reaction components. 
b) Describe how real-time PCR differs from PCR, and why it may be used in place of 
PCR. 
c) Provide examples of two genetic or infectious diseases where PCR or one of its 
derivatives may be used in sample analysis. 


d) Describe problems that may occur in the laboratory when carrying out PCR assays. 


QUESTION 5 

a) Explain what is meant by population screening. How does it differ from other types of 
screening? 

b) Outline the criteria that are used to decide whether to carry out a screening program 
for a particular disease. 

c) In many countries, including Australia, newborn babies are routinely tested for 
Phenylketonuria (PKU). Describe the cause and symptoms of PKU. How is PKU 
treated? 


d) Describe the ethical issues that arise from population screening. 


SECTION C: 20 marks 
This question is COMPULSORY. Answer ALL parts of Question 6. 


QUESTION 6. 

a) Draw a diagram to illustrate the eukaryotic cell cycle. Include on your diagram the M, 
S, G1, G2 and GO phases, and add a brief description of what occurs during each 
phase. 

b) How do cyclin/CDK complexes control progression through the cell cycle? 

c) Define what is meant by proto-oncogene and oncogene, and outline the relationship 
between these genes and cancer. 

d) Describe the relationship between tumour suppressor genes/DNA repair genes and 


cancer. 
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